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^ ^^^^ ^1^71-^ DNA^ ^7]s\-n^ ol-g-^ DMA ^^]^^ -yBl^ell 
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«c^i^ ^ o] wj-i^oj] -^-g-tb #^^1{INTERCALAT0R COMPOUND USEFUL IN 
ELECTROCHEMICAL DETECTION OF DOUBLE STRANDED DNA. PROCESS FOR PREPARATION 
THEREOF AND INTERMEDIATE USED IN SAID PRXESS} 

^5llo]Bl ^^l-^r ^l-g-fV ^^S. ^7} S.^^ M-B]-^ Z12fl 
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<4> ^ <^W7}^ DNA^ ^7l^«l-2^ ^M^i -B-S-tl: 91^]^^^]'^]^ W 

T^^-^S. DNA-^ 7]^o] 3.7]] ^^^^ $14. DNA-^^ ^711^ =r^<^1^i 
^^"^ DNA 2^^4r #£^-^5^1- ^^tb ^ 

AS o]^ oj-g-^ DNA ^# Is^'^^ 'a^^ ^l^Lofl 1-<>1 RNA DNA« 

^l^^l ^ ^-^S-S 7]^^ ^i^i l-^(Southern blot)*^!^ ^ 

^(Northern blot)* tii]^^s. aI^o]] ^^sJ^ ^ oic^^ ;goil^^ nfl.^ z^-:^ 

^JL ^4. DNA ^ ^^>^31-^^ ^^^1 ^^^'el RNA 

(pharmacogenomics), -§--§-"& ^ 9X^. 

<6> ^^^fl^?}^! 3711 *BlJl^(oligochip)3l- cDNA ^'^lej-^ ¥ 7]-^l ^^5^ DNA 
^ol :t7llsl31 9X^n, ^^>^ 20-25T^(mer)^ #BlJl^#5niEl:=# ^-^^711 
^^tb ^^>^ *5lJl^-i-ellAEl=^cl. #131^ cDNA S^]-* ^^tb ^ 

<7> 7l^oil ^e^^ DNA-^^ 7l^ ^^1^ •S7lAi<g^ 7l-;5l SS^. DNA S 
z]-* ^^S. S^oll 4-'^=^ ^o^'^-^S. ^, S^w. DNA 
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^ o^Tg H^a. DNA7> X\^6\] ^^flef^ 5. (target) DNA(S£^ RNA)^ ^^*>^ 
^^^S. ^#^>^ ^A^]^. 
<8> DNASf DNA ^^^] S^w. dNA 

^aV^o.^ K^]^ DNA(5&^ RNA)* DNA ^4 ^j-o] ^.elj^s).^ 

JL7}^ eflo]^-^ :i?flu|l- A>-g-^l]c> ^>D^, SE^V Cy3, CySSf ^ 
^ DNA (5E^ RNA)» S^l* H Jltij-g-o] ^^S]^ c^-^o] 

^. ci^i^, ^^^fl7l^ ^>oiti.s:|:c^^ A]^ DNA^ 

^XClinical Microsensors Inc.. T^l^)<^l^i^ ^^1^^ ^sl-^^ # 

HSW. DNA^ ^^Hl -Jd^^J^S. ^-B-^^^m ^ S.^ DNA7> ^ 

s.:^ DNA<^1 §><^l:y.e):=5^-s-l-^ ^-f ofl ^:^}^^ ^^s] <^l-§-^><^ 

2000-125865^^1^ ^^<^1 #^^1-^ ^:^>* ^^It!: 1- c>l-^>^ ^^S^^^l 

cf^ *§7lA-l«g SSti. DNA7> Jl^^ DNA ^Ai^oflA-l, ^7] S 

DNA2]- ^<U7m^S. DNA# ^7l^«M:>^^ ^E^^ellolBl 

(intercalator) ^^^fl^Hl ^^^l^lJL ^^-71 dNA^^I- ^7l DNA<>11 

^^^^ ol#7>^ DNA<^1 ^'a^ ^7l «?lBl^5llolBlo]l 

^7] DNA^ -B-^^>» ^#*>^ 7l7l]slcH ojc^., «?lEi^ello]E^ 
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N,N-^]M [4-(3-2ll^^Jl^> = ^A]-o>nl v^HS.^ )3i1 all ^1-^1 ^ ] ^S.^ ] M"^^^ 

^ DNA *>7l ^SflAi^ ufl^ <y:oi 

<io> 42l-^i, ^ "^1^71-^ DNA# JL^^S. ^#^1-^ -id^ 

<12> ^ SE t:}€- ^7] ^^^1 ^1^^]-^ 

1^-11 ^1=1-. 



<14> 1 
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<16> 



* '?]:^l-<^lJ^2l-ol = (naphthalic anhydride)^!- '^7] ^^fl^Hl -n-^l-g- 

<17> ^-^^ 3 



<18> 



Fe 




<19> 5}-^^ 2 



<20> 



Fe I 



<21> 



a r^-^ n^-e^-, ^ ^^^il^i^ ^7] ^^b^lS ^-§-t]:, 
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<22> o]^. ^ ^T^S] ^M]^ ^T^^rf. 



<24> [tiV-i-^ 1] 




^|.^^A].o^ yV-^><^l:B^Al^AiolDl:B ^fl^Efle.)^ ^^(AnaJ, Biochem., 218, 436 
(1994))2] «J-i^oll 4s^- ^IS^ HA. 51-^^ 3^ l,4-Hli(3-o> 

-[3-[4-(3-fMi^-HS.^)-5ilBllel-:5l-l-^]-S^^]-3iilS.^Jlc5l-Dl:^)* ^ Si 

T^. ^1 «fl -B-71-g-^ll^^ t:l#SS°im, ^ol «l-^3i2r>j7, 0 

ifl^l 40 TC, wl-^3]§l-7fl^ 20 25 "C<^l^i 5 ifl^l 12 ^^7^, A^A^n^ 8 
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71-g-nfl ^oi]A^ 1 '?]:^l-«5l:^5^-ol:B(naphthalic anhydride)^ ^-S-^It^ 

^ ^ 9X^. <=>] ^ *^7lS.^ i^ol^HS 

^-OD^ o] # ol-A.^^^ ^^o] a>^2)^>B^, til-g-^ 50 no °C , w>^^^> 

711^ 80 ifl^l 85 "C^Hl^i 4 7 a]:^ :^o> ^^Al^cf. 

<26> oj^T^l ^o^^ ^ ^Vi^o] ^1^7}^ DNA^ ^7l^ Afo] <H1 ^Id^^-^ 

^ i^^l-Jl 9X<^ ^^Mr ^7l5|-«)-:3^ ^^^^ ^] Sj-^ 

SZ^i^-ll, <^1» ^^s. ^^V* 7>^ ^^^7V^-si s^y. 

DNAl- Jl^A]^ DNA ^#-§- 7l:Eofl o] <?lE^^5llolBlS. A}-g--^ ^1 

S# ^IM^II 7}^ X\s. S.^ mA7} 7lMS] DNA^ ^>ol ^.5:) c ^o^ ^ 

DNA<^1 ^ ^^^^] ^"^^^ 7>xli^ <^7]oll 

^^^^ o] ^1^ S 
^ DNA# Jl^S.^ ^ 9X^. 

<27> ^ «vtg6^ 2l-^#^ DNA *g7l^ ^ 1 7l] ^<a^ ^o.^ 

c^l^J-Sjc^ DNA5^ 3 ifl^l 5 7fl <g7l^ ^ 1 7l]'J?^iSl ^^51^ ^Ei^^l^lB^ 

, <^1» *>7l 45. SAlS]^ ^Bl^eflclE^ 
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<28> [2)-*)-<Ji| 4] 




<29> SE*}:, IS] 2|-^#^ ^j-i^^l^i '^>-§-5]^ 2^ 

^^EHEej-Tri-^^A}- T:]o>^>ol^e|-ol:E.(naphthalenetetracarboxylic dianhydride) 
<30> ol^> ^ sr>7l ^ AH] oil ^^>^ ^Ml*>7fl ^^«>JIxl- ^rf. ^ 

<32> ( 
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Ana J. Blochem., 218, 436 (1994))^ «o>i^ofl l,4-c]^^ 40 iiiMl 

J^llS.'ffl^l-^^^ 1,000 mg(4.35 mrnoD^ yV-^r>ol = ^Aj^Al oln] = 560 mg(4.87 
mmol)# Iil^*>«^ -§-^<^l, tqAl^s.^i^7>:a-C]olnlc 

(dicyclohexylcarbodiimde) 100 nig(4.86 mmoD* 1,4-1=]^^ 10 ffl^<^l ^ 

<y ^ofl o. 7].^].c^c^-. O] ^i^^7l^Hl ^^^l^i 12 A]^ JiltiV 

S.Il2fl3Xl(aiAi.:oi]^ o>AflEflo]E=i:i^ Rf-0.40)1- -M^l^l"^ Jl^l^ 5.^1 

51-^1- 1.39 g-ir ^^1^(99%). 

=33> iH NMR (CDCI3; 300MHz) 5 2.88 (4H. br s), 4.39 (5H, s), 4.57 (2H, m). 

4.95 (2H, m) ppm 



<34> ^Ajc^l: y\L[[4-(3-3JilS^jm^^i6l-tilHSS€)5il5lle1-^1^]-SS€]-l,8-M-^l-^ 

■ <35> (C}-;^] 1) yV-[3-[4-(3-<i>t3li^-^S^)-5ll3Jlle)-^-l-<g]-SS.^]-3J)lS.'ffl6>nl:^0^ 

<36> l,4-Hli(3-<^Mi^^S-^)sl3E)le|-^ 284 /^(1.376 mmol)# 14 

m£<^l -g-^^, ^12:<:^1 1«^1A-1 s^^l- 300 ing(0.917 mmol)^ 

lb 10 -§-^<=Hl ^^>7l <^1-§-^H 10 ^l^-l^l ^7]-^>^ 

A. '^H^i ^>-S-^^ <^^^H ^^tt ^ 
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a.Sn>:&iiefl3Xl(D)l^^:^<a:2]-^S-^=9:l. Rf=0.23)# ^a1^>c^ ^^ ^^1^ s. 
4 sl-^l- 255 ing# '^^4(62%). 
^'^^ iH NMR (CDCI3; 300MHz) (51.65 - 1.86 (4H, m), 2.35 - 2.80 (14H, m), 

2.97 (IH, m), 3.45 (2H, m), 4.20 (5H, s), 4.33 (2H, br s), 4.69 (2H, br s), 
6.91 (IH, br m) ppm 

<38> (c]-^] 2) 7V-[[4-(3-s|lS^^>^r^i<5l-cl:£SS.^)sl3|l2l-^l^]-HS^]-l,8-M-S^€ 
olT^l = (IC2)^ A]3:. 

<39> I'Hl^l 41.2 mgCO.lO mmoD^J^f t:] ^dj-ini 26 id 

(0.150 mmol)^ 10 m^oi] ^^nofl 1 3-143^^ oi-^].ol:^e|. 

17.8 n]g(0.09 mmoD-i- y}^\'^A. ^^l"^ ^^7T5H1a:| 2 

^o]- 7><i§>^t:f. o] tiV-g-oflo. ^^^i-x] ^^A]^ ^ <^2f^M ^^-^ 

^^}7l^tg(NMR) ^ 7]->. ^.ST^'VSZLeflsiKGC) 98 % o]^^ ^ 

^1^ X^l 49 mg(0.083 mmol)^ ^ $Ji=f(83%) . 

IH NMR (CDCI3; 300MHz) 81.71 (2H, m), 1.94 (2H, m), 2.43 (6H, m) , 
2.53 (6H, m), 3.41 (2H, q. J = 6.0 Hz), 4.15 (5H, s), 4.22 (4H, br m), 4.68 
(2H, br s), 7.21 (IH, br m) 7.73 (2H, dd, J = 7.5, 8.1 Hz), 8.19 (2H, d, J 
= 8.1 Hz), 8.57 (2H, d, J = 7.5 Hz) ppm 
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€-l,4,5,8-BllEe^.7i-^^A>(ici)o^ 

<42> ^Ajc^jo] cl-T^] i<>i]A-l 110 mg(0.267 tiinioD^]- i:] o1xLSS.^<>111 

<5>^ 56 /^(0.320 mmoD* ol^SS.^ 12 mZ<^] ^-91 -§-^^1 1,4,5,8-M-S^ 

^BllM2l-^>4^ rq<?l:^>ol:Bel-o]:c 28.6 mg(0.107 mmol)^ o] ^^1- 

* ^^7i*Hl^i 6 ^91 yy'^-B}^^. o] Hi-g-ofl^ ^ 

^^>S|i4. ^<H^ SS-g- NMR ^ GC ^^^It!: 98 % <5l^i-^ 7> 

^1 ^^1- 110 nig(0.104 mmol)^ '^9X^(97%). 

<43> IH NMR (CDCI3) 5 1.72 (4H. m). 1.96 (4H. m), 2.43 (12H. m) , 2.57 (12H, 

m). 3.44 (4H. m), 4.30 (lOH, m) , 4.32 (8H. br s), 4.69 (4H, br s), 7.02 
(2H, m), 8.78 (4H, s) ppm 

<44> A]^<^1: DNA ^# 

<45> (c}7j] 1) HS-ti. DNA7]- Jl^^ /^llS 

<46> ^Ms1-7l ^n, ^^(Au) ^^(^2^ 2 min2, MF-2014 AUE gold 

electrode, BAS, IN, USA)* M^l 2 M NaOH -§-^<^l 5^, ^^<^1 M]^ 
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(voltammetric analyzer (BAS, CV-50W, IN. USA))» ol-g-3^>«>^ 0 V^b] 1.5 V^>^1 
(vs. Ag/AgCl) 100 mV/s^ A>o]^(cycle)* 1-^<^1 ^tb 

o] it|l^M(20s^ 71^^ (basal line)* ^X3:i=f. c.1^7ll ^ 

o^^ 4^^(bare electrode)* 1 mM 2-^ ^J£.<Hl ^*(2-ME) -§-^<>]l 2 a1:<^ ^oy 
^^t}c^ 2-ME^ -SH^ Au S^ol ^V-§-^>H^ *>^^. 

2-ME ^^o] ^Eflolji ZL tiVtfl^^ -0H7l7l- 2tl#S|711 ^4. 

<47> ol 2ME-^^ ^^<^1 DNA« ZL^Al7l7l ^«fl, ^ <a:E]^Jl 

^1 *&lJl^#3fl^Bl=s>H 1 1^ 2^ -i:elJ7^#3fl^El:^-^ ^^^^ 

<48> 40 mM 2-[N-S^l-elii]<^lEl:^^-a:(MES) ^^^(pH 4.5)<^1 l-<^]^-3-(3-^ 

v^^o\xi]^^S.^) 7>s.ja.t:^oln]:c ^>o]:E.S#S.ei-<^l:E.(EDAC) ^ *slJi^ 
#?11^Bl = (ssDNA)# 1 fig/uH- ^ 1 mM^ ^^^S^S. ^91 -g-^-i- 2-ME-^^ 

S^oj] 24 ^91 ^^^}^ ^"a7>^ DNA^l 91^7]9\- 2-ME^ -0H71- ^ 
^^>£^ J1^^3:>^cf. ^<a7>^- DNA7> JL^^ 2-ME-^^ ^12: 

<49> 2) ^'^71-^ DNA71- Jl^^ 2-ME-^^ <^l-§-t!: DNA ^# 

<50> A-^^HlJi: 2^ -^E^^^i DNA(asDNA) 1 (1 nmol/M)* 30/iC^ ^V^l 

-§-^(0.09 us/fd '^<^ ^7} DNA, 0.5 /xg/ut ^ 
27 mM MES(free acid). 74 mM MES(sodium salt), 0.89 M NaCl , 0.01 % 
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tween 20, 20 mM EDTA, 7}^ ^, o] -%-o«6\] cfT^j i6\]a^ ^'U 

7}^ DNA7> J1^J€ 2-ME-^^ 37 'C<^]^^ 24 ^oj. oV-g-A]^ 

^V^l^LElJE. DNA# ^^^*>7l1 ^V^i:}. -§-^(27 mM MES(free acid), 74. 

mM MESCsodium salt), 26 mM NaCl , 0.01 % M-S 20, ^^^S.)^S. 37°C'^1>H 15 
3^ ^fl^*><^ ^]^7}^ DNA(dsDNA)7> ^^i^CdsDNA-^^) . 

<5i> o] dsDNA-^q-# ^1S<^1 2^ ^Alc^joflA-l 5}-^#(ICl)5!l- (IC2)7> <^B\ 

^5llolE^A| 40 /^M ^^S. S.^^ ^-S-^^S 10&:?> '^^<H1A-1 ^^i}<^ 
^BflolE^l-o] dsDNA<^l ^V^cf. 

<52> uliiil- c}^ dsDNA-^^<^l ICl^^ ^j-'^-^S ^^e1^>S^4. 

<53> dsDNA-^^^ ^^^^(working electrode)-^^., Ag/AgCl^ 7l§^^ 

(reference electrode).^^, Pt ^(wire)-S- '^i^^^C counter electrode)^^ ^ 

^1-§-^H z]- ^^ofl Jis^ ^^1- IrBfi^EiJ ofl^efol;^-! 
(voltammetric analyzerCBAS, CV-50W, UK))S. ^^^>cx^ ^^r^^^'^-^^CCV)^ 
S -g-^^S 0.1 M KClc>l S.^^ 0.1 M ^HlM^/'^'HlM^ 

^fl- ^f-^CpH 5.6)# <='l-§-^>^^. -§-^ ^<=H1 -tt^S^ ^-§-^^<=>1]^i 

^^S^^ '^f'^l ICl ^ IC2» ^-B-^H ^-^-^.S. ^^5]J1 o] o^c] cvi- 

<54> n ^JT}.^ :£ 3C11 l^E^-^fl$io.tJ^, <^7lollAi MR-^^^lJl SsDNA"^"^ 

<>M dsDNA ^^<^li=f. S. 3«H1 ^^^] , ICl^ ^^-^S >«>>^^ ICl^ 
IC2# 1:1S ^V-e-^l-S^ n ^ 2tifl ^7H>^cf. o]^ ICl 
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o] ^^^^] ;^>e)o11 3.7] 2] IC27> 1:<H7M ^^S^S^S-^ ^^>^^ 

* n-l -%rO]t}7]] n^^7] «il^^t:f. IC2fe ^^flo^ ici^ 

ttl-sl-^i IC2» IC14 ^^^1 A>-g-s]-^, ^q-^ ^^5.1- 2^]] o]^ ^7l-A]^J ^ oirf 
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&1 1 ; llO&gt ; MITXON LTD . &1 1 ; 120&gt ; INTERCALATOR COMPOUND USEFUL IN 
ELECTROCHEMICAL DETECTION OF DOUBLE STRANDED DNA, PROCESS FOR 

PREPARATION THEREOF AND INTERMEDIATE USED IN SAID PROCESS 

&It;130> 2000-837 <160> 2<170> Kopatentin 1.71 
&it;2i0> i<2ii> 28 &it;2i2> DNA <2i3> 
Artificial Sequence &It ;220&gt ; <223> synthetic sense 
oligonucleotide <400> 1 cctaaccaga tttcaaattt tatctttt 

28 &it;2io> 2&it;2ii> 28 &it;2i2> DNA &it;2i3> 

Artificial Sequence <220> <223> ant i sense of SEQ ID NO: 1 

<400> 2 aaaagataaa atttgaaatc tggttagg 

28 
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